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Cnoco6 nonvmMmepusauMm B BOOHOW CyCMeH3uu
XSTOPUCTOrO BUHWIIA, KOTOPbIA MO3BONSIET MNOMYyYUTb
nonuMepbl  XJIOPUCTOTO  BUHMIA  YFYYLLEHHOro
KayecTBa, a W34enua M3 3TUX NONUMEPOB MMeEIoT
3HaYUTENbHO MEHbLUEe KOnM4ecTBO AedekToB Tuna

"pbibuin  rmas’, a Takke ABYXCTaguiHbll cnocob
nony4eHmns pactBopa  nepokcuaukapboHaToB
avankuna ¢ KOPOTKMMM  ankuibHbIMW  LensmMu.

YKasaHHbIN pacTBOp 0COOEHHO yaayHO NOAXoAuT Ans
NpoBeneHNss NonMMepu3aLnmn XropucToro BUHWNE B
BOOHOW CyCrneH3un. Wcnonb3yloT HeopraHU4eckyto

COJMlb Ha CTagun nonyyvYeHna nepOKcquKap60HaTa (Ha

nepsoli  cTaguu npouecca) C  NOCMeayrLmm
oTaeneHueM  nepokcuaukapBoHaTa  NOCPEACTBOM
3KCTPaKUMM C  MOMOLYbO  BOAOHEPACTBOPUMOTO

pacTBopuTens (Ha BTOpon ctagun).
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AenapTaMeHT  MHTENNeKTyansHoW  CoBCTBEHHOCTM
MuHucTepcTBa 06pa3oBaHUs U HayKn YKpauHebl.
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PEROXYDICARBONATES SOLUTION AND A PROCESS FOR PREPARING DIALKYL PEROXYDICARBONATE
SOLUTION (VARIANTS)

(57) Abstract: process for producing in two phases a solution of
The peroxydicarbonates of dialkyl with short dialkyl peroxydicarbonates  with short  alkyl
alkyl chains, preferably of diethyl and chains particularly appropriate for the aqueous
diisopropyl, are implemented for the suspension  polymerization of  vinyl  chloride.
polymerization in aqueous suspension of vinyl According to said process, an inorganic salt is
chloride in the form of a solution in a water implemented in the step of production of
insoluble liquid dialkyl alkanedicarboxylate. The peroxydicarbonate (first step) and the latter is
preferred solvents are hexanedicarboxylates then separated by extraction by means of a water
(adipates) derived from adipic acid in C6-C10 insoluble solvent (second step).
alcanols. The concentration of peroxydicarbonate
in said solutions is generally 15-40 % by weight. Official  bulletin  "Industrial  property". Book
The process of the invention produces vinyl 1  ‘"Inventions, utility models, topographies of
chloride polymers having an improved quality to integrated  circuits", 2004, N 2, 15.02.2004.
fabricate shaped articles having substantially State Department of Intellectual Property of the
less fish-eyes. The invention also relates to a Ministry of Education and Science of Ukraine.
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Cnoci6  nonimepusauii y BogHin  cycneHsii
XFOPUCTOro BiHiNy, WO OO3BONSE ogepxatu nonimepu
XIIOPUCTOro BiHiNYy norninweHoi sKkocTi, a Bupobu 3
UMx noniMepiB MawTb 3HA4YHO MeHLWY KinbKicTb
pedektiB  TMny  "pub'adye  oko", a Takox
OBOXCTafiMHMIA  cnoci6  ofepXaHHA  pO3YuHY
nepokcuaomkapboHaTiB  giankuny 3 KOPOTKUMU

PO34UH

ankinsHUMK naHurramu. 3asHaveHni

ocobnvmBo BAano nigxoAuTe ANsi NPOBEOEHHS
nonimepusauii  xropuctoro  BiHINY Yy BOAHin
cycneHsii. BWKOPUCTOBYIOTb HeEOpraHidHy Ccinb Ha
cTafii ogepxaHHa nepokcugikapboHaTy (Ha nepLin
cTagii  npouecy) 3  HacTynHUM  BigAineHHAM
nepokcuaikapboHaTy 3a [OMOMOrot eKkcTpakuii 3a
AOMNOMOrol0  BOAOHEPO3YMHHOIO  PO34YMHHMKA  (Ha
apyrin cragii).
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Onuc BuHaxony

HacTosulee wn3obpeTeHne kacaeTcs cnocoba nonuMepusauun B BOAHOW CYCMNEH3UW XIOPUCTOro BUHWME C
nomoLlblo nepokcuavkapboHaToB Avankuna. Bonee koHkpeTHo, M3obpeTeHne kacaeTcd crnocoba, Mo KOTOpPOMY
nepokcmankapboHaTbl Auarnkuia ¢ KOPOTKUMU ankuibHbIMK LiensMu UCnonb3yloTca B Buae pacteopa. M3obpeTeHne
kacaeTcs Takke cnocoba nonyveHus pacTBopa nepokcuankapboHaTa anankuna ¢ KOPOTKUMK anKubHbIMU LensMu.

V/3BeCTHO, 4YTO B MpPOMBIWNEHHON MpakThke npuberaloT K MOMOLIM NepokcuaukapboHaToB Auankuna Ans
WHULUNPOBAHMSA MONMMEpPM3aUMn XJIOPUCTOTO BMHWMA B BOOHOM CycneH3uu. B sTom cmbicrie ocobblii MHTepec
BbI3bIBAOT NepokcMankapboHaTbl Anankuna ¢ KOPOTKUMWU ankuibHbIMKA LEensMu, TakMe Kak nepokcuaukapboHaTbl
ANMaTURa U OQUU30Mponuna, KoTopble ABMSIOTCA XOPOWWMW UHULMATOpaMy BCREACTBUE WX MOBbLILEHHOW aKTUBHOCTU
npu obLenprHATLIX TemnepaTypax nonuMepusauny XropucToro BMHWUNE. K coxaneHuto, HeyaoOCTBO MpUMeEHeHUst
yKa3aHHbIX COEAMHEHUW 3akro4vaeTcsl B WX HecTaburbHOCTW, B pesynbTaTe 4Yero XpaHeHue; UX B YMCTOM Buge
npeacTaBnseT BeCbMa Cepbe3Hyl ONacHOCTb.

[ns npeogoneHus ykasaHHOro HegocTaTka paHee Obifo NpeanoXeHo nonyyYatb 3TU nepoKkcuankapboHaTbl
HenocpencTBEHHO B MNoNMMepusaunoHHoM peaktope '"in situ"("Ha MecTte"), Hanpumep, MNOCPEACTBOM peakuun
ranodopmMuara arnkurna, pacTBOPEHHOro B XSTOPMCTOM BUHWME, C NEPEKUCHbIM COEAUHEHNEM, HanpumMep C Nepeknceto
BOOOpPOLa, PacTBOPEHHOW B NoAllenodveHHon Boge. JToT cnocob nomydeHus uHuuymaTopa "in situ” He nosBonseT
opraHv3oBaTb aBTOMaTWYecKkoe MWTaHWe peakToOpoB MONMMEpPU3auMM WHULUMPYIOWUMKU areHTamu. MNomumo 3Toro,
yKa3aHHbIl MeTop CcTpapjaeT elle ABYMsi HefocTaTKaMu: HEBOCMPOU3BOAMMOCTLIO(T.K. HEBO3MOXHO C TOYHOCTHIO
YCTaHOBMWTb KONMUYeCTBa MHULMaTOpa, peansHo y4acTByoLMe B NONMMepu3anmn) 1 HU3KON Npou3BOAMTENBHOCTLIO, T.K.
Heobxoanmo npuberatb K CMHTE3Y MHMLMaTopa "in situ” nepen Ha4Yanom Kax4oro Uuknia nonumepusauuu.

PaBHbIM 06pa3om 6bino npedniokeHo paHee nony4yaTb CTPOro Heobxogumoe KonM4ecTBO nepokcuaukapboHata
Avankuna BHe npedernoB peaktopa nonumepuaauyuu(ex situ"), npuyem HenocpeAcTBEHHO nepen npoBedeHneM
npolecca nonMMepusayuu.

CornacHo aTol TexHonorum "ex situ" npoBoAsaT peakuyuto ranogopmMuaTa ankuna ¢ NepoKUCHbIM COEAUHEHNEM B
NMPUCYTCTBUM BOABI M FEeTy4Yero pacTBOpUTENs, He CMeLlMBaloLlerocs C BOAOW W NpednoyTUTeNlbHO, MMEIOLLEro
TemnepaTypy kuneHus Hwxke 100°C, Hanpumep, NeHTaHa WKW rekcaHa. [MornydeHHbln TakMMm obpasoMm pacTBop
WHMLMaTopa BBOOSAT LENMKOM(T.€. 1 OpraHndeckyto ¢asy, u BogHyto dasy) B NONMMEPU3aLUOHHbIA peakTop, KOTOpbI
Aarnee 3sarpyxawT MaTepuanamy, HeoOXOoAMMbIMW AN BeAeHWs nonumepusauyun(cm. nateHT BenukobputaHuu
Ne1484675, BblgaHHbIA hrpme ConbBain 3HA Ko.). BbiweonucaHHbli cnocob no3sonseT aBTOMaTU3NpoBaTh 3arpysky
PeaKkTOpOB WHULMATOPOM, HO, K COXarieHuio, NOCTOSIHHO TpebyeT Mpou3BOACTBa CTPOro HeobXoQuMOro Konvyectsa
MHULUMaTopa HenocpeacTBeHHO nepen nonumepusauunen. [lpyroll HegoctaTok aToro cnocoba 3aknoyaercs B TOM, YTO
OH He NO3BONAET BBOAUTb OTAENbHO(T.€. NO3Xe) nepokcuankapboHaTbl Anankuna, Aeno B TOM, YTO TakoW nogxon K
BeOEHUIo npoliecca NpefacTaBnsaeT UHTepeC, T.K. OH NO3BONMN 6bl YNyYLIUTE KWNHETUYECKUIA acnekT nonumepusauun. A,
HakoHel, nogobHO BhILWEONUCAHHOMY MeTogy MonyYeHus nepokcugmkapboHaTtoB “in situ”, cnocobom "ex situ"
NMpov3BOAAT NONMMEpPbLI XJIOPUCTOrO BUHUNA, Nocie nepepaboTky KOTOpbIX NOMyyaloT roToBble U3fenus, cogepxaiine
MHOroYMCreHHble fedekTbl Tuna "pblbuii rmas"(no-gppaHuyacku "en-ge-nyaccoH", no-aHrnunckn "duw ans").

[lBe naTeHTHble 3asBKU, @ UMEHHO: 3asiBka BenukoOputaHum Ne2022104 n dpaHumm Ne2352839 onuckiBatoT
cnocobbl NonvMepr3aUmMm XIopUCTOro BUHWIA B BOAHOW CYCMeH3UM C MOMOLbI0 NepokcuaukapboHaToB Auarnkuna ¢
KOPOTKUMW arnkuibHbIMWA LensMU, B NPUCYTCTBUU, COOTBETCTBEHHO, MracTUduKaTopa U CIIOKHOro 3dgupa BbiCLIErO
cnupTa ABYXOCHOBHOMW KWCMOTbI. TeM He MeHee, o6a BbILEONUCaHHbIX cnocoba He MO3BONSIOT YCTPaHUTb YKa3aHHble
HeOoCTaTku, CBA3aHHble C HeCTabWIbHOCTLIO MepoKCUAaMKkapGoHaToB Auarnkuna npyu XpaHeHWW, ¢ HEBO3MOXHOCTLIO
OopraHvM3oBaTb aBTOMAaTUYECKYlo 3arpysky WHALMaTopa B NOMMMEPU3aUMOHHbIE PeaKTopbl MU C HEBO3MOXHOCTbLIO
OpraH13oBaThb OTAerMbHY0 Nofjayvy MHULMAaTOPOB B PeaKTopsbl.

MaTteHT CLUA Ne3950375 onucbiBaeT cnoco® HenpepbiBHOO NOMyYeHUs NEPOKCUANKAPOHATOB B YNCTOM COCTOSIHUM
NnocpencTBOM LieHTpudyrnpoBaHnsa BOQHOW asbl, BO3HUKalOLLEN B XOAe peakLuuu.

Matent CLUA Ne3377373 onucbiBaeT HeEMpepbiBHbIA Cnoco® NoNyYeHUss pacTBopa NepokcuankapooHaTta
Avm3onponuna B TeTpaxriopuae yrrepoaa.

Llenbto HacToslero n3obpeTeHns aBnaeTca paspaboTka Takoro cnocoba nonuMepusaunv XropucToro BUHWMNE B
BOOHOWM CyCMeH3Mn C MOMOLLbIO NepokcnaMkapboHaToB Anarnkuna ¢ KOPOTKUMU ankuibHbIMK LensiMu, KOTopbli Obin Bbl
cBobofleH OT BCeX BblenepeyncrieHHblX HemocTaTkoB. [pyrol uenblo HacTosiero us3obpeTeHuns sBnsieTcs
paspaboTka yCOBEpLUEHCTBOBAHHOMO cnocoba norydeHusi pacTBopa nepokcuavkapboHaToB Auankuna, crneumnarnsHo
npeaHasHa4YeHHoro A NpoBeAeHWs MONMMepPU3aLn XIopUCTOro BUHUIME B BOOHOW CyCMeH3uu.

C Uenblo JOCTMXEHMS BbllleyKa3aHHbIX Leneil Mbl npegnaraeM cnoco® nonumepusauuy XropyucToro BUHWMAE B
BOOHOWM CyCMeH3Un ¢ NOMOLLbI0 NepoKcMankapboHaToB Anarnkuna ¢ KOPOTKUMU ankuibHbIMK LensMu, KakoBon cnocod
XapaKkTepuayeTcs TeM, YTO nepokcuaukapboHaT Aauankuna BbiNyckaeTca B BuAE pacTBopa B KMOKOM U
BOOOHEPacTBOPUMOM arkaH-gukapbokcunarte aguvankuna.

PactBop nepokcmaukapboHaTa Avankuna ¢ KOPOTKUMW anKuIlbHbIMU LEensMu, KMCnorb3yembld npeanaraembiM
cnocoboM, COCTOMT B OCHOBHOM W3 nepokcuaukapboHaTa Auankuna v pacTtBopuTens(T.e. ankaHgukapbokcunara
Avankuna). CnegoBaTernbHO, OH HE COOEPXUT APYrMX KOMMNOHEHTOB NorMMepusanmmn, HanpmMmep, MOHOMEPOB.

Bbllwe ucnonb3oBaHHOe MOHATME "XMOKAA U BOOO-HepacTBOPMMLIN ankaHaukapbokcunat auankuna“(Huxe Mbl
Oynoem ero obo3Ha4aTtb KpaTknuM NOHATUEM "CroXHbIN acup'("ester”)) osHa4aeT cnoxHble aupkl, KOTOPbIE SBMAOTCS
XUOKUMWA M BOOO-HEPacTBOPUMbIMK B OObIYHBIX YCIOBUSIX, T.€. MPU KOMHaTHOW TemnepaType U npu atMocdepHoM

AasneHun. lNog noHATuem "BOD,O-HepaCTBOpVIMbIVI Mbl, B 4acCTHOCTW, NOoHMMaeMm pacTBOPUMOCTb B BOAE MeHee
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0,5r/mMTp npu KOMHaTHOW TemnepaTtype. [lpegnoytutensHo, 4ToObl BOAOPACTBOPUMOCTE CHOXHbLIX 3OUPOB,
BbICTYNaLMX B pPONMU pacTBopuTenei Ans nepokcmaukapboHaTa ons cnocoba cornacHo AaHHOMY M306peTeHnto He
npesbiwana 0,3r/n.

XKngkve u BOOO-HepacTBOpPMMbIE CrIOXHblE 3hupbl, MCNonb3yeMble npeanaraemMbiM CrnocoboM, UMeT OObIMHO
TemnepaTypbl KMNEHUs(B OBObIMHbLIX YCIOBMAX), 3HaYMTenbHo npesbiwakowme 100°C. B GonbluMHCTBE CrnyvaeB 3TU
TemnepaTypbl npeBbiwatoT 150°C.

B kadecTBe nprMepa CroXHbIX 3PMPOB, NPUEMIEMBbIX A5 OCYLLECTBEHUS AAaHHOTO N306peTeHnsl, MOXHO Ha3BaTb
XWOKNEe U BOOAO-HEpPacTBOPUMbIE CIOXHble 3hUpbl, TakMe Kak BblleykasaHHble NPOU3BOAHbIE arkaHAWKapGOoHOBbIX
kucrnoT, copepxalmx oT 4 go 10 aTomoB yrnepoga, U arnkaHombl(HacbklWeHHble anudaTnyeckne CnmpTbl, JIMHENHbIe
Unu pasBeTBreHHble), copepxalme ot 2 Ao 12 aTtomoB yrnepoaa. Cpean yKasaHHbIX NPOU3BOAHBIX MOXHO Ha3BaTb,
Hanpumep, OyTaHaukapbokcunatbl(CykuMHaThl) AuaTMna u AvbyTuna, rekcaHaukapbokcunatel(agunatbl) AWaTUNA,
avnponuna, aubytuna, AunsobytTuna u gusTunrekcuna, oktaHgukapbokcunaTeli(cyGepatbl) AvaTuna v gubytuna, u
AekaHavkapbokeunaThl(T.e. conv Unm adupbl cebaluHOBON KUCMOThl) AubyTuna, AMsTunbdyTuna v ARsTunrekcuna.

CnoxHelMu  acovpamu, NpUrogHbIMM  ANA  OCYLeCTBNeHUs npepraraemMoro cnocoba, ABNAOTCA
ankaHaukapGokcunaTtHele Npov3BoAHble ankaHaMkapboHOBBIX KUCMOT, copgepawmux oT 4 go 8 atomoB yrrepoaa, U
ankaHorel, cogepxatyue oT 6 go 10 atomoB yrnepoga. NpeonoYTUTensHO, YTobbl 3T CroXHblEe 3chupbl BbIGMpanmcs
U3 yucna rekcaHamkapboKkcunaTHbIX NMPOM3BOAHbIX(aAMNAToOB) aAMNUHOBON KUCMOThl U arkaHoNoB, codepXalimx oT 6
po 10 aTtomoB yrmepoga. [na ocyllecTBrieHus npegnaraemoro crnocoba Hawbonee npegnodTuteneH agunar
Anatunrekcuna.

CopepxaHne nepokcugnkapboHata guankuna B pacTBopax, UCnorb3ayeMblX Ans OCYLEeCTBIEeHNa npeanaraeMoro
cnocoba nonvMmepusauuun, obblMHO pocturaer 15-40 BecoBbIX %. [lpuMeHeHue pa3baBrneHHbIX pacTBOPOB
nepokcuamkapboHaTa, HanprvmMep, pacTBOpoB, cogepxalux okoro 10 BecoBbIX % (MM MeHblUe) nepokcuaukapboHaTa
Avankuna 4peBaTo onacHoCTbio 06pa3oBaHWA NOMMMEPOB XIIOPWUCTOrO BMHWMAE, TemnepaTtypa nepexoga KoTopbIX K
CTekNoobpa3HOMy COCTOSIHMIO, @, CregoBaTenbHO, M TepPMOCTOMKOCTb, HWKe. B uernom, ata uudpa He [osmkHa
npeBbiwaTbe npumepHo 40% no Becy, T.K. CIIMLLIKOM BbICOKas KOHLEHTpauua nepokcupamkapboHaTa guarnkuna cHuxaeT
TOYHOCTE U3MepeHWI(B3BELLNBAHNA) NpU 3arpyske UHULMATopa B peakTop. Xopolive pesynbTaTbl NonydeHbl npu
MCMoNb30BaHUN PacTBOPOB, B KOTOPbIX KOHUeEHTpauus nepokcuavkapboHaTa guankuna gocturaeT npumepHo 25-35
BeCoBbIX %.

PactBopbl nepokcuankapboHaToB AMankuna C KOPOTKUMWU ankufbHbIMU LEensiMui, Mcrnonb3yemble B cnocobe
nonuMepu3aunn COrfacHo HacTosiLeMy U30bpeTeHnto, MoryT XpaHUTbCA Ha cknage 6e3 kakonnubo onacHoCcTU npu
HU3kux Temnepatypax(Hmxke 10°C), npuyem B Te4YeHMEe MHOMMX 4YacoB, 6e3 CKONMbKO-HMOYAb OLWYTUMOW noTepu
akTuBHOCTU. CrnepgoBaTtenibHO, TakMe pacTBOPbl MOXHO 3aroTaBnvMBaTb 3apaHee B KONMYecTBax, AOCTaTOYHbIX Anf
NMUTEHNS HECKONBKNX NONIMMEPU3ALNMOHHbBIX PEaKTOPOB WiK XKe Ana obecnedeHns HeCKONbKUX LMKIOB nonvMmepusauymm
B OOHOM U TOM e peakTope.

TepMuH "nepokcumaukapboHaTbl Auarnkuna ¢ KOPOTKUMU arnkuibHbIMKA LensiMu" MCnonb3oBaH Hamy B pamkax
HacTosiero n3obpeTeHnsa ansg obo3HaveHWs nepokcuankapboHaToB, ankuibHble paavKarbl KOTOPbIX cogepkaTt 2 unu
3 atoma yrrepoga v NpeacTaBnalT pagukansl aTuna, Nponuna unu usonponuna, 6onee KOHKPETHO paanKkansl 3Tuna u
nsonponuna. M3 yucna BbllenepeymcrneHHblx nepokcmankapboHaToB Hanbonee npeanoyTUTENeH nepokcuankaptoHat
anatuna.

CornacHo npegnoYTUTENBHOMY BapUaHTy OCYLLECTBMEHWA HacTosilero us3obpeTeHus, npeqnaraemblii cnocob
ncnosnb3yeT nepokcupankapboHaT AoMaTuna unv guusonponuna B hopme pacTBopa B rekcaHavkapbokcunate(agunare),
ABMAIOLWEMCs NPOU3BOAHbLIM aQuNUMHOBON KUCMOThI U ankaHona, cogepxatlero ot 6 go 10 atomoB yrnepoaa.

VimeeTca B BMAOy, YTO, NOMWMMO MepPOKCMOMKapOOHaTOB AWarnkuina C KOPOTKOW arkuibHOW Lenbio, U Apyrve
obLeynoTpebrTensHble UHMLMATOPbl MOryT ObiTb UCMONb30BaHbl COBMECTHO C HUMW B MpedraraeMom crnocobe
nonuMmepusauum. B kavecTBe npumepa Takmx obweynoTpebuTenbHbIX WHMLMATOPOB MOXHO Hal3BaTb NepokcuAbl
avnaypouna u anbeHsounna, as’oCoedMHEHWs WU Xe nepokcugvkapGoHaTbl Auankuna ¢ ANWHHBIMKA - ankumbHbIMK
uensiMu, Hanpumep, nepokcuaukapboHat guuetTuna. Tem He MeHee, NpeanoYTUTENBHO, YTobbl nonMMmepmsaums Gobina
WHULUNPOBaHa WCKITIOMUTENIbHO C MOMOLLBIO MepokcuaukapboHaToB Auarnkuna ¢ KOPOTKUMU ankuIbHbIMU LensiMuy.
[erno B TOM, YTO, B OTNMYME OT BCEX MPOYUX BbILLIENEPEeYMCIIEHHBIX NEPOKCUAOB, NepokcuamkapboHaTsl auankuna c
KOPOTKUMW ankuIbHbIMU LensMM UMEOT NPeuMyLLEecTBO B TOM, YTO B criydae NpUCYTCTBMSA UX OcTaTtka unm n3bbiTka B
NnonNMMepun3aLnoHHOW cpede B KOHUEe UuUWKna NonMMepu3auuun(aToT OCTaToK WM M3GbITOK MOXeT oTpuuaTerbHO
cKasaTbCA Ha TEPMOCTOMKOCTU MNOMMMEPOB XIOPWUCTOrO BWHMNA, MNOMYYEeHHbIX nNpeanaraeMbiM cnocobom), 3ToT
OCTaToOK(M36bITOK) MOXHO Nerko yépaTb NpocTbiM NofllienaydrBaHueM cpefibl Mo OKOHYaHWW LMKa nonmmMepusanum.

VimeeTca Tawke B BuAy, YTO nepokcvaukapboHaTbl Auarnkuna B BuAe OpraHWYeckoro pacrtBopa MoryT ObiTb
BBe[eHbl B MpoLecc LenUKOM WKW YacTUYHO MOocre Hadana nonvMmepusauuu(T.e. B pexume pasfenbHON nopayu).
Vcnonb3oBaHne B pasgenbHOM pexuMme nogadqu 4Yactu nepokcuaukapboHata guarnkuna ¢ KOPOTKAMMW arKuibHbIMM
LuensiMM MMeeT CBOM NpeuMyLLecTBa B TOM CMbICIe, YTO 3TO MO3BOSMSET YMyYLWWUTh KMHETUKY NONMMepUsauumn Unm xe
Ana NONyYeHus CMorl C HU3KUM 4uciioM K(3Tu cMombl nonyyarT Mpu HU3KMX TemnepaTtypax), UMeloLWwmnX XOpoLlyto
TepMocTonkocTb. ObLlee KONMYECTBO MHMLMATOPa, MCMOoMb3yeMoro B npeanaraemMom crnocobe, obblMHO cocTaBnseT
npumepHo ot 0,15 go 0,90 BecoBbiX %, npegnodyTutTensHo ot 0,20 npumepHo go 0,35Bec.%, OTHocUTENbHO Beca
MOHOMepoB(MOHOMEpA), Ucnonb3yemMoro(Mbix) B npolecce nonmmepusanum.

3a ncknoyeHnem TpeboBaHNs OaHHOTO M30OpeTeHUs kacaTernbHO NpUMMeHeHus nepokcuavkapboHaTa guankuna c
KOPOTKUMU arnkurbHbIMU LienaMu, copepXalivMmu 2-3 atoma yrrepoda B BMAE pacTBopa B COXHOM adwupe, Bce
npoyne YCrioBUS MONMMepU3auuMM Te e, 4YTO U O0OblMHO NpUMeHsieMble O OCYLLEeCTBIIeHNs
NpepbIBUCTON(NMOPLUOHHOWR) NONNMEPU3aLnn XIIOpUCTOro BUHUME B BUAE BOAHOW CyCNEH3UN.
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TepmunHoM "nonumepmnsaunn XIopucToro BUHMMA" Mbl obo3Ha4aeM B pamMKkax HacTosLero n3obpeTeHus Kak
roMononiMMepr3aUmnio XJIopucToro BUHUME, Tak WM ero COononUMepuU3auuto € APYrMMU  3TUNEHOHEHaChILEHHbIMU
MOHOMepaMu, NONMMepU3yeMbiMi paamKanbHbiM cnocobom. B kavecTBe COMOHOMepPOB, NPUMMEHeHWe KOTOpbIX B
COYETaHMM C XITOPUCTBIM BUHUIIOM OOLLENPUHATO, B pamMKax npeanaraemoro crnocoba MOXHO HasBaTb criegyloline
coefuHeHns: oneduHbl, ranoMgMpoBaHHble ofledurHbl, NPOCTble BUHWUIOBbIE 3WpPbI, CIOXHblE BUHUIOBBIE 3Mphbl,
Hanpumep, BUHUNALETaT, a Takke CIIOXKHble akpuoBble 3dupbl, HUTpUNbl K aMuabl. COMOHOMEpPbI UCTONb3YIOTCSA B
KonudecTtBax, He npesbiwarwmnx 50mon.%, npegnodtTutensHo 35Mon.% OT KOnMYecTBa CMEecH BCeX MPpUMEHAEMbIX
COMOHOMe-poB. Cnocob cornacHo HacTosileMy W300peTeHMIo XOpOoLo noaxoauT Ans roMononumepusauuu
XSTOPUCTOro BUHMIA.

TepMuHOM  "nonumepusauns B BOAHOW  CycrieHsun" Mbl 060O3Ha4YaeM MoNUMepUsauuto C  MOMOLLbLO
MacrnopacTBOPUMbIX WMHULMATOPOB, B AAaHHOM crydae C MOMOLLbI NepokcuamkapboHaToB Auankuna ¢ KOPOTKMMMU
ankunbHbIMK LensiMy, B NPUCYTCTBUU OUCTEPrUpYIOLLMX areHToB, Takux Kak, Hanpumep, BOOOPacTBOPKUMbIE MPOCTbie
LennionosHble 3hUpbl, YaCTUHHO OMbINEHHbIE NOMMBUHUNALETaTbl(MHa4Ye NMeHyeMble MONMMBUHWUIOBLIMIA CNUPTaMm) 1
ux cmecu. Hapsgy ¢ QucneprupylowyMM areHTaMmu W OJHOBPEMEHHO C nocrnegHvWMKM, nsobpeTeHue nossonseT
MCMosb30BaTh MOBEPXHOCTHO-aKTMBHbIE BellecTBa. Konu4yecTBo NprvMeHAeMblX OUCNEeprupyoLmMx areHToB COrfacHo
n3obpeTeHnto obbl4HO cocTaBnsieT oT 0,7 Ao 2,0Bec.% OTHOCUTENBHO Beca MOHOMepa(MOHOMEPOB).

TemnepaTypa nonumMepusaunn obblMHO HaxoauTcs B guanasoHe oT 40 go 80°C. Mo okoH4YaHWKM nonvmepusauymm
MonMMepbl XITOPMCTOro BUHUINA, NOSyYeHHble MO npegnaraeMomMy crnocoby, oTaensloTcs obOblMHbIMU MeTod4amMu OT
NONMMepU3aLUnoHHOW  Ccpedbl, Kak MnpaBuno, mnocne npeaBapuTenbHOW — OYUCTKM  OT  OCTATOYHOTO(HbIX)
MOHOMepa(MOHOMEPOB).

Cnocob nonumepusaunm COrMacHo HacTosieMy M3o6peTeHno No3BoNAeT aBTOMaTM3UpPOBaTk NUTaHUe(3arpysKy)
peakTopoB. 3TO MO3BOMSAET YIyulWTb BOCMNPOU3BOAMMOCTL LIMKIIOB nonvMepusauyuun. Kpome Toro, TOT dakT, {TO
nepokcuamkapboHaTel Anarnkuna Mcnonb3ylTcs B npeanaraeMoMm nsobpeTeHWn B BUAE pacTBOpa B CrOXHOM adupe
He CKa3blBaeTCs CKOMbKO-HUOYAb 3aMeTHbiM o6pasoM HWM Ha KWHETUKEe MoNMMepusauun, HU Ha obLmx
xapakTepucTukax(t.e. Yncno K, o6beMHbIi BeC U rpaHyrioMeTpUYECKUn COCTaB) NOMyYEHHbIX MOMMMEPOB XIOPUCTOro
BMHUNA. Bonee Toro, nocre ¢hbOpMOBKM pacniaBoB 3TUX MOMIMMEPOB MOXHO MNOMyYUTb POPMOBaHHbIE M3OEenus C
BeCcbMa HebosbLUMM YMcroM gedeKkToB Tuna "peibun rmas".

HacToslee nsobpeteHne kacaeTcsa TaKkke yCOBEpPLUEHCTBOBaHHOMO ABYXCTaauiHOro cnocoba nony4eHus pactsopa
nepokcuamkapboHaTa guarnkuna ¢ KOPOTKUMU anKuibHbIMU LensiMu Ana nocreaytowero npumeHeHus(npuydem ans
NPeanoYTUTENBHOTO NPUMEHEHUS) B NONMMEpM3aLn XIIOPUCTOrO BUHUIA B BOOHOW CYCMEeH3uu.

CornacHo npegrnaraeMomy cnoco®y, Ha MepBoW CTadMu npolecca nonyyarT nepokcuavkapboHaT Avankuna c
KOPOTKUMW  ankuibHbIMKA LensiMU(TakoW, Kak 3TO OMUCaHO BbilWe) MyTeM peakuuu B BOAOHOW cpefde Mexay
COOTBETCTBYIOLUMUN KONMYeCTBaMu ranoreHdopMuata ankuna WM HeopraHu4eckuM nepokcmaom(nepekncbio), B
NPUCYTCTBUN HEOPraHN4Yeckol Ccomnu, B3ATOW B KONMMYeCTBEe, AOCTATOMHOM ANs YBENMYEHUsi MAOTHOCTM BOAHOW
peakuMoHHOW cpefdbl. Ha BTopoW cTaguvM npouecca OTAENAT MNOSydeHHbI NepokcuavkapboHaT auankuna
MOCPEenCTBOM 3KCTPaKUMW C MOMOLLB BOLAOHEPacTBOPMMOrO pPacTBOPWUTENs, C TeM, 4YToObl MOMNy4uTb PacTBOp
nepokcuamkapboHaTa guankuna B 3ToM pactBopuTterne. peanoytuTensHo, YTobbl yKkasaHHas HeopraHudeckas corlb
Obina B3ATa B KONUYECTBE, AOCTATOMHOM ANs TOro, YToObl OBECTU MMOTHOCTb YKa3aHHOW peaKLMOHHON BOAHOW cpenbl
[0 BeNnWYUHbI, MO MeHbluen Mepe, paBHol 1,05, 1, yTo elle Gonee nNpeonoOYTUTENBHO - A0 BENUYMHBI, MO MEeHbLUEN
mepe, paBHon 1,10. Kpome TOro, Heobxogumo OTperynMpoBaTb KONMYECTBO HEOpPraHU4eckoW Comnu Takum obpasom,
YTOGbI OHO He NPeBbIWAano KOHLEHTPaLMIO HackILLEeHNs COoNblo BOOHON peakLMOHHOW cpenb.

Mpupoga conu, ncnonb3yemMon Ha cTagun nonyYyeHus nepokcmaukapboHaTa guankuna, He asnseTcs abcontoTHO
Kputndeckon. B npuHumne, nobaa HeopraHudeckass conb, KOTopas He yyacTByeT B peakuuum obpasoBaHusi
nepokcuamkapboHaTa auarnkuna u Kotopas He ocaxaaeTcs B YCIIOBUAX AaHHOW peakuuu, ABNaAeTca noaxoasiien ans
uerer Hactosllero unsobpeTeHWs. B.kadecTBe He orpaHM4YMBaOLWEro nprMepa TaKuX Ccoreld MOXHO Ha3BaTb
ranoreHuapbl v, B YacTHOCTM, XITOPUAbI LLENOYHbIX U LernoYHo3eMerbHbIX MeTannoB. [peanoyTuTensHoO NCnonb3ayoTcs
Xropuab! WenoYHbIX MeTannos. CornacHo NpeanodTMTENBEHOMY BapuaHTy OCYLLECTBIIEHNS HAacTosILero n3obpeTeHus,
UCnonb3yeTcs XIopua HaTpus.

ToT dhakT, 4To nepokcuamkapboHaT nony4yaloT B YNIOTHEHHOW(CryLLEeHHOW) BOOHOW cpefde, B KOHEYHOM cyeTe
noBbILA@ET KNA cenapauuny nepokcuponkapboHaTa guankuna B pacTtBope.

CyLyecTBEHHON OTNMYUTENBHON OCOGEHHOCTBIO MepBOl cTaguM cnocoba aBnaeTca akT MCNonb3oBaHWSA
HeopraHM4eckol Conu B KONMYeCTBE, AOCTAaTOMHOM ANs YBENWYEHNUs NIOTHOCTU BOAHOW hasbl peakUMOHHOW cpeabl.

TemnepaTypa peakuum 4Yalie BCero nosblwaetrca Ao AuanasoHa oT -10°C go +10°C. Kak npaBwuno, peakyus
nony4eHusl nepokcugrkapboHaTa 3aBepLIaeTcsl BCEro Nllb Yepe3 HEeCKoNbko MUHYT. OBbIMHO ANMTENBbHOCTL peakumm
He npeBbiwaeT 10 MUHYT ¥ Yalle Bcero paBHa 5 MUHyTaM.

B 6GonblumHcTBE crnydaeB M Haubonee nNpednovTUTENbHO YKas3aHHbIW ranoreHdopMuaT ankuna siBnsercs
XropdhopMUaToM. YKasaHHbI nepokcua(nepekncb) NpeanodTMTENBHO ABMAETCA NepekUchio KanbLus UM HaTpus Unm
Xe nepekucelo Bogopopda. B nocnemHem crydae, pekoMeHOyeTCs OONONHWUTENbHO BBECTWM B BOOHYIO PeaKkUMOHHYIO
cpeny OCHOBaHWe, HanpuMmep, MMAPOOKMCh KarbUWa UM eqKkMin Hatp.

OcobeHHO BbIrogHbIM SBNSETCS BApUAHT OCYLLECTBINEHNA 30BpeTeHuns, CornacHo KoTopomy xropdopmMuar ankuna
BBOAAT B peakuuto C NepeKkUCbio HaTpUs UNU Nepekncbio Bodopoaa B NPUCYTCTBMW €OKOro HaTpa, BbiCTynarwllero B
pONnM OCHOBAaHMUA(STO NPUBOANUT K 06Pa3oBaHUIO XJIOPUCTOrO HATpUsA B kadecTBe NOBOYHOro npoaykra peakuyuu). Kpome
TOro, NPUMEHSOT J0OaBKU XJIOPUCTOrO HATPMSA B KAa4YeCTBE HEOPraHWYEeCKON Conv Ans YNroTHeHUs(3aryLweHus) BogHom
da3bl. B atom criydae BogHyko coneBylo a3y, KOTOpYl MNO3ke W3BMeKkawT M3 npouecca(nocrne oTaerneHus
3KCTpaKuuen pactBopa nepokcuavkapboHaTa puankuna) odveHb yOoOHO BHOBb MCMonb3oBaTb(nNpy HeoOGXOAUMOCTM
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nocne pasbaBneHna) Ana MNoryYeHWs HOBOW Mopuuu pacTBopa nepokcuaukapboHata puankuna. Takol nogxon K
OCYLLIeCTBIEHUIO MpoLecca AaeT ABOWHOE MpenMyLLecTBO: 1) 3Ha4YMTENbHO CHUXaeT noTpebneHne HeopraHWYeckon
Conu Ans 3arylieHus BoaHoW dasbl, 1 2) obrnerdyaeT unv gaxe COBCEM CHUMAaET 3Koriornyeckne npobnemsl, CBs3aHHble
C NosiBIieHNeM COreBON BOAHON hasbl Nocrie nonyvyeHus nepokcmaukapboHaTa guankuna.

Mpupoga BOOOHEPaCTBOPUMOro pacTBOPUTENS, MCMOMb3yeMoro Ha BTOPOW CTaguu npouecca Ans 3SKCTpakuuv
nepokcupmkapboHaTa Ouankuna, He sBnsieTcs abComoTHO KpUTMYeckol. [Mod TepMMHOM “"BOAO-HEpPaCTBOPUMEIN
pacTBopuTemnb" Mbl MOHMMaeM pacTBOPUTENb, KOTOPLIM HEPAcTBOPKUM B BOAE MpU TemnepaType oKpyXarollen cpefbl 1
npu aTMocthepHOM AaBNEHUN U, B YaCTHOCTM, pacTBOPUTENb, PACTBOPUMOCTE KOTOPOrO B BOAE B YKa3aHHbIX YCIOBMAX
Huxe 0,5r/n n, 4To ocobeHHO NpegnoYTUTENBLHO, HUXE 0,3r/InTp.

B kadecTBe HeorpaHWYMTEmNbHbLIX NPUMEPOB PacTBOpUTENEN, MOTyLIUX ObiTb MCNONB30OBaHHBIMU ANA 3KCTPaKLMK
nepokcupmkapboHaTa Anankuna, MOXHO HasBaTb OpraHM4Yeckue BOAOHepacTBOPUMblE CoeAWHEeHUsl, BblbpaHHble U3
yucna nnacTugUKaTopoB, OObIMHO MCNOMb3yeMbIX NpU NpoussoacTee nonusuHunxnopuga(lIBX). B kavecTBe He
OrPaHUYMTENBHBIX MPUMEPOB TaKkMX pacTBOpPUTENENW MOXHO Hal3BaTb ClIOXHble 3upbl  NONUKApPOOHOBbIX
apomaTtudeckux KkucrioT(Takue kak, Hanpumep, dTanatbl Anbytuna wnum AWaTUMRrekcuna), anokcmkapbokcunathbl
ankuna(Hanpumep, anokcMcTeapaT OKTUNA), ANOKCMANPOBaHHbIE Macna(Hanpumep, aNOKCMANPOBaHHOE COeBOe Macro)
wnu ankaHgukapbokcunatel AWankuna, onpeneneHve KOTopbiIX AaHO Bhbille B paMKax OMNUCaHWs pacTBOPOB
nepokcuamkapboHaTa guankuna, ncnornb3yemblx Ans nonMMeprsanmmn XNopucToro BUHWITA B BOAHOW CYyCMeH3UN.

Ons pocTmxkeHus Uernel Hactosiwero m3obpeTeHus OGonblUoi WHTepec npencTtaensetT nogbop Takoro
pacTBOpuUTEns, NOTHOCTb KOTOporo Bbina 6kl HUXe 1, a npegnoyTuTensHO Hke 0,95.

Oco6eHHO NpeanoYTUTENbHBIMIU PacTBOPUTENAMU ABMAKOTCA ankaHaukapbokcunatbl guankuna, siBnstolmecs
Npov3BOAHbIMU ankaHaukapOoHOBBIX KACMOT, coaepxalux oT 4 Ao 8 aTOMOB yrrepoaa, ¥ ankaHoroB, coaepxaliux ot
6 po 10 atomoB ymepoga. Hawbonbllee npegnodTeHMe criegyeT oTaaTh(B  KayecTBe, pacTBOpUTERER)
rekcaHamkapbokcunaTam(agunaram), ABNALMMCA NMPOM3BOOHBIMUA aQUMUHOBON KUCMNOThI U ankaHoMoB, COAepXallmX
oT 6 pmo 10 atomoB yrnepofa. [lpekpacHble pesynbTaTbl ObiM  NOMyYeHbl NpW  UCMONB3OBaHUKU agunarta
anatunrekcuna(ero Temnepatypa KuneHus npu aTtMocdepHoMm AasneHun 214°C, pacTBOpMMOCTb B BoAde Mpu
KOMHaTHON TemnepaType MeHee 0,21/, nnoTHocTb 0,922). MNpuMeHsieMoe KONUYECTBO PacTBOPUTENS MPU 3KCTPaKLUn
He sABnsieTCcs KpuThyeckum napameTpoM. Camo cobol pasymeeTcs, YTO STO KONMMYecTBO OyAeT 3aBMCeTb OT CTeMneHu
pacTBOPMMOCTM NepokcmankapboHaTa avankuna B n3bpaHHom pacteopuTene. [NpegnoyTnTensHo, Y4Tobbl KONNMYECTBO
pacTBopuTensa 6bino Takum, YToObl KOHEYHasi KOHLEHTpauua pacTBopa nepokcuavkapboHata avankuna gocturna ool
ypoBHs npuMepHo oT 15 o 40 BecoBbIX % U, YTO Hanbonee NpeanoyYTUTENBHO, NPUMepPHO oT 25 Ao 35 BecoBbIX %.

BTopaa cragus npouecca norydeHWs pacTBOPOB NepokcuaukapboHaToB Auarnkuna, a UMEHHO OTAeNeHue
nepokcuamkapboHaTa guankuna, noslydeHHoro Ha nepBoW CTaguMu NOCPEACTBOM 3KCTpaKLUMK, ocyLlecTBrseTcs Nniobbim
nogxoasawWwmMmM TpaguLUMoHHbIM cnocobom.

MpennoyTuTenbHO, YTOGBI SKCTParvpylowmin pacTBopuTenb A06aBnsAnca B BOOHYK peakUMOHHYK cpegy no
OKOHYaHUW peakuun MNorydeHWs nepokcmaukapboHaTa Auarnkuna, nocrie 4ero Mo3BosfsaT dasam OTCTOATbCHA U
OTAENSAT BEPXHIOK OpraHu4ecKyo(BCMbIBatoLLyto) dasy OT BOOHON peaKLUMOHHON dasbl U cobrpatoT YMCTBIN pacTBop
nepokcupmnkapboHaTa.

UpesBblHaiHO BaXHO TO OOCTOATENMBCTBO, YTO IKCTParvpywwuin pacTBopuTenb [OSMKeH [obaBnaTecs K
peakUMOHHON BOAHOW cpefe NMULLb NO OKOHYaHuW peakuun obpasoBaHusl nepokcugnkapboHara. JelicTBUTENbHO, 6bIno
YCTaHOBEHO, YTO €eCNi pacTBOpUTEnb MPUCYTCTBOBAN B Cpede C CaMoro Hayana peakuuun, ero npucyTcTBue
3amMennano peakuvMilo M B KOHEYHOM UTOre OTpULaTEenbHO CKasbiBaroCb Ha YUCTOTE MOSyYeHHbIX PacTBOPOB
nepokcuamkapboHaTa. oBOpS npakTUYecku, pacTBopuTenb cnepgyetT Ao6aBnsaTe He paHee 4Yem npumepHo 4depes 5
MWHYT Nocne Havana peakuymu.

CornacHo 0CoGeHHO MpeanoyYTUTENBHOMY BapuaHTy OCYLLEeCTBNEHUss KU306peTeHns, MnonyyalT pacTBop
nepokcupoukapboHaTa Auankuna ¢ KOPOTKUMWU  arnKkWibHbIMW  LenaMu(Hanpumep, AuSTuna, Junponuna  unu
Avmsonponuna), cogepxawmi oT 15 go 40 BecoBbiX % nepokcuavkapboHata Auankuna, noctynas cregylowmum
obpa3oM: Ha nepBoW cTagum npouecca AOGaBNAOT B pPeaKUMOHHYK Cpedy XIOpPUCTBIR HaTpuln B KadecTBe
HeopraHM4eckol conuv Ansa yBernuyeHns MroTHOCTM BOAHOW ¢hasbl, Toraa Kak Ha BTOpOW cTaguu npouecca AobasnsioT
agunatbl ankaHonoB, cogepxawux ot 6 go 10 aTomoB yrnepoga, NpennovTUTENbHO agunat OUSTUIrekcuna B
KayecTBe 3KCTparupymoLLero pacTBopuTens ¢ Lerbio NonyYeHus pacTBopa nepokcuankapboHaTa guankuna.

HacTodllee un3obpeTeHne kacaeTca Takke crnocoba nonyyeHus pacTBopa nepokcuaukapboHaTa Auankuna,
ankunbHble pagukanel KOToporo cogepXxaT 2 unu 3 atoma yrnepoga. CornacHo 3ToMmy cnocoby, Ha nepBon craguu
npolecca nony4aloT nepokcuankapboHaT Auarnkuna, ankuibHble pagukanbl KoToporo cogepxat 2 unu 3 atoma
yrnepoda, NOCPEACTBOM peakuvMyn B BOAHOW cpede MeXAy COOTBETCTBYIOLIMMMW KONM4YecTBamu ranoreHcdopmMuara
ankuna v HeopraHU4eckon nepekncbio(NepoKCUAoM) B NPUCYTCTBMM HEOPraHWYecKonW Comu, B3ATON B KONMYecTBe,
[OCTaTOMHOM ANsl YBENMYEHUsi NIOTHOCTU BOOHOW peakuMOHHOW cpedbl. Ha BTopol cTaguu npouecca otaensioT
MONy4YeHHbIn nepokcuaukapboHaT Auarnkuna nocpencTBOM — 3KCTPakuMM C  MOMOLLbIO  BOAO-HEPaCcTBOPUMOTO
pacTBopuTEns, BbIGPAaHHOTO U3 YKcia BOAO-HepacTBOPUMbIX OPraHU4eCcKUX COeQUHEHWI, TakMX Kak nnactudgukaTopsl,
O6bIMHO MpUMEHsieMble MpU  NOMYYeHUW MONMBUHMINXINOpuAa. B koHeyHOM uMTOre noryYaloT  pacTBop
nepokcuamkapboHaTa guankuna B 3TOM pacTBope.

Mpennaraemblii cnoco6 nornyYeHns pacTBOpPOB nepokcuankapboHaToB AMarnkuna no3BofsieT NonyYuTb YUCTble
pacTBOpbI, KOTOpble CTaburbHbl NpW XpaHeHWW. Bbixodbl rogHOro NpogykTa oYeHb BbiCOkMe. [Mony4veHHble pacTBOpbl
MOXHO TpaHcrnopTupoBaTb 6e3 kakol-nnbo onacHocTU. ITWM pacTBOpbl He BbI3bIBAKT Npobok U 3abuBaHus
TpybonpoBogoB.

Mpumep 1
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Hwxecnegyowmin  npyuMep nNpusBaH NpPOUSITIIOCTPUPOBaATL HacToslee wusobpeteHne. OH  unnocTpupyet
roMonosiMMep13aLmio XJIOpUCToro BUHUIA B BOOHOM CYCMEH3UM C MOMOLLbI0 nepokcuaukapboHaTa ausTuna B Buge
pacTBopa, cogepxaiwero npuMmepHo 30Bec.% nepokcuaukapboHaTa AOW3TWMA, pPacTBOpPEHHoOro B agunarte
anatunrekcuna. MepokcrankapboHaT nonyyaroT Ha NepBoi CTaguu npouecca M3 xropdopmuara sTuna, nepekucu
BOOOPOAA M €4KOoro HaTpa, nocne Yero Ha BTOPOW CTaguy ero aKCTparnpytoT ¢ NOMOLLbIO agunarta QuaTunrekcuna.

Mony4yeHne pacTBopa nepokcuankapboHaTa ouaTuna

B peaktop emkocTbto 10001, o6opyooBaHHbBIA MeLWankol M oxnaxaeHHeln go 10°C sarpykatT 622Kkr BogHOro
pacTBopa XJIOpPWCTOro HaTpus, NpenBapuTenbHO oxraxaeHHoro Ao 5°C. KoHueHTpauus XNopuUcToro HaTpusi B 3TOM
pactBope 180r/kr(T.e. 112kr xropwucTtoro HaTpus Ha 510kr OeMWHepanM3oBaHHOW BoAbl). 3aTeM B BOAHbIN
nepemMellBaeMbli pacTBOp nocnegoBaTenbHO BBOAAT criedylolime peareHtbl: 20,4kr xropdopmuara atuna, 8,5kr
BOOHOrO pacTBopa Mepekncy BOAOpOAa MNpW KOHUEHTpauuu nepekucu Bopopoda 350r/kr W, HakoHel, Ype3BblHaiiHO
MeaneHHo - 36,1 nMTpa BOQHOrO pacTBopa e4Koro HaTpa npu KoHeHTpauuwn egkoro HaTpa 200r/kr, nogaepxmsasa npu
3TOM TemnepaTtypy Huxe 10°C. Mpn 3TOM NNOTHOCTL BOOHOM peakunoHHol cpenbl gocturaet 1,11. Mo ncredeHun 10
MWHYT nocfne BBEeAeHWs pacTBopa XJIOPUCTOro HaTpua B peakTop BBogAT 34,5kr agunarta AuaTunrekcuna,
npeaBapuTenbHO oxnaxkaeHHoro fo 5°C. [anee peakUWOHHYK cpedy nogBepraloT nepemellMBaHuio B TeveHue 15
MUHYT npuv oxnaxgeHun pgo 5°C, nocrne 4ero nepeMelluBaHWe npekpawawT. 3atem pasgenstoT
oTCTanBaHWeM(OekaHTaunen) BoaHy ¢asy(nnoTHy dasy) M opraHMyeckylo ¢asy ¢ NocneayowmmMm U3BredeHnem
opraHudeckon ¢asbl. B pesynbTaTe nmony4aloT pacTBop nepokcuaukapboHaTa AuMaTuna B agunarte QUsTWRrekcuna.
OToT pactBOp nowmewawT Ha XxpaHeHve npu 5°C  gna nocnegylowero ucnonb3oBaHusa. CogepxaHue
nepokcupmkapboHaTa AuaTuna B 3TOM pacTBope cocTaBnsieT 287r/Kr(aaHHble nosyYeHbl B pe3yrbTaTe aHanuaa).

Monumeprsauma XIopucToro BUHMUNa

B peaktop emkocTbio 3,9ky6.M, 0BOpPYOOBaHHBIN MELanKoh W ABOWHBIM KOXKYXOM, BBOOSIT MPU KOMHATHOR
Temnepatype W npu nepemewnBaHnn(50 obopoToB/MUHYTY) 1869kr pemuHepanuaoBaHHoh Bogbl, 0,801kr
NONMMBUHUIOBOIO CNMpPTa, MMEKLWEro creneHb rmaponusa 72 monbHbiX %), n 0,534kr NONMBMHWIIOBOIO CNUpPTa,
UmMmetollero creneHb ruaponuaa 55monb.% wu 1,793kr pactBopa WHULMaTOpa, MOMYYEHHOrO MO  BbILEONUCaHHOW
meToamke(T.e. codepxawero 0,515kr nepokcugukapboHaTa AusTUna). 3aTeM 3aKpbiBalOT peakTop, npekpaljaloT
nepemMellBaHMe WM CO34aT B peaKkTope 4acTu4HbIn Bakyym(60Mm pT. cT. abconioTHO) U nopdepXuBaloT 3TOT
YaCTUYHbIN Bakyym B TedeHne 5 MUHYT. 3aTeM BO30GHOBMAOT NepemellmBaHne co ckopoctbio 110 06opoToB/MUHYTY 1
BBoAAT 1335kr xmopuctoro BuHWMA. PeakuunoHHyto cpefy HarpeBaioT go 53°C, nocre 4Yero 4depes ABOWHOMW
OXIaXOaloLWUA KOXKYX OpraHu3yroT LMPKYNsSLUMIO NOTOKa XOornofdHoW BoAbl. MoMeHT, korda nonvMepusaluoHHas cpena
pocturaet Temnepatypbl 53°C, npuHMMalOT 3a MOMEHT Hadana nonumepusauuu(epems tp). Mo ncredeHun 6 vacos
npolecca(cunTas oT MOMEHTa tp) AaBneHue B peakTope cHukaetcs Ha 1,5kr/cm 2. TMpekpallaloT nonvMMepusaumio,
OCYLLECTBISAA MocfeqoBaTenbHO cregylolwe onepauyun: BBogsaT B peaktop 0,35kr ammuaka, perasvpytot
HenpopearMpoBaBLUW/A XJIOPUCTLIA BUHUIT U OXMaXAalT peakTop. [MonyYeHHbIn MNOMMBUHUNXIIOPUL OTAENstoT oT
BOOHOW cycneH3un obblbHbIMKU  cniocobamu. MonydawT 1118kr MBX(nonmeuHWnxnopuaa), y kotoporo ducro K
pocturaet 71,0(onpenenenne nposogunun npu 20°C B LUMKMOreKCaHOHe C KOHLEeHTpaunen Srinutp).

B HwxenpuBeneHHol Tabnuue pestomMmpoBaHbl cBoWcTBa nonydeHHoro MBX, a umeHHo: yucrno K(npm 20°C B
LMKIOrekcaHoHe € KOHUeHTpauunen Sr/muTp), kakywascs nrnoTHocTb(cumBon MVAE), nopuctocTe(B % normoweHns
ANSTUNrekcundgTanarta), rpaHyrioMeTPUYECKUIA COCTaB M YMCro AedekToB Tuna "pbibuin rmas"("pul-ans), Boiparkaemoe
YMCIOM TOYEK Ha KB. OM Ha MNNeHKe, nonyyYeHHon akcTpyanen cmecn 100 BecoBbix Yacten MBX n 40 yacten dpranata
AnaTunrekcuna.

Mpumep 2(CpaBHUTENBHbIN)

B uensx cpaBHeHWM Mbl BOCNPOU3BENMW MPOLIECC NONMMMEpPU3aLumn XIopucToro BUHUNA B TEX XKe YCIOBUAX, UTO U B
npumepe 1, ¢ TOM NWLWb pasHULEN, YTO CHavana CUHTe3npyloT TpebyeMoe Konu4ecTBO nepokcuamkapboHata amatuna
"in situ" B peakTope nonumepusaymm. C 3TON LeENbIO NP KOMHATHOW TemnepaType U Npu nepemellnBaHu BBOOST B
peakuuio cnegytowme peareHTbl: 0,734kr xnopdopmuata atuna, 0,109kr nepekucu Bogopoga B NPUCYTCTBUU
CyMMapHOro konuyectea Boabl(koTopas sBnsieTcs noplienodeHHon aobaskor 0,284kr eqkoro HaTpa) U CyMMapHOro
KonuyecTBa NONMMBUHWUMIOBLIX CNUPTOB, NpeAHa3HavYeHHbIX AN nonumepusayun(cpaBHuTe ¢ npumepom Nel: cymmapHo
1860kr Bogbl U cymmapHo 1,335kr nonNMBMHWMOBLIX cNUMPTOB). Mo OKOHYaHWMKM CUHTe3a UHUUnaTopa "in situ" 3akpbiBatoT
peakTop, NpekpallaloT nepeMellnBaHne 1 CO3AatoT YacTUYHbIA BakyyM B peaktope(abcontoTHo 60MM pT.CT) B TedeHne
5 MWHYT, nocne 4ero B ycrnoBUSX nepemMelunBaHusa co ckopoctbtlo 110 obopoToB/MUHYTY BBOAAT 1335Kr Xrnopucroro
BMHWUNA. [lanee peakLyMOHHYIO Maccy HarpeBatoT U NogBepraoT nonumepusaunn Tak, kak 3To onucaHo B npumepe Net.
Mo ncTeveHnn 5 yacos 51 MUHYTbI, KorAa AABMEHUe B peakTope CHU3UTCS Ha 1,5kr/cM2, nonMMepusaLmio npekpallatoT.
Monyyatot 1092kr MBX ¢ yncnom K(umcno K namepeHo B aHarnormyHbelX ycrnoBusax), pasHbim 71,3.

CeolictBa NBX, nony4YeHHOro B cpaBHUTENBHOM nprumMepe No2, pestoMnpoBaHbl B HUXKENPUBEAEHHOW Tabnuue.

CpaBHeHMe pesynbTaToB, MpeAcTaBneHHblX B Tabnuue, nokasbliBaeT, YTO MNpMMeHeHWe pacTBopa
nepokcupomkapboHaTa OusTUNa B apgunate OUSTUNTeKCUna COrnmacHo K30DpeTeHWIo CyleCTBEHHO He BrnusieT Ha
KMHETUKY nonuMepusauumn n Ha obwue ceoricTea nonydveHHoro MNMBX. Kpome Toro, nneHka, akcTpyanpoeaHHas us MBX,
MonyYeHHOro corracHo m3obpeTeHuto(npumep Ne1) mmMeeT ropasgo MeHbllee yucrno pgedektoB "pblbuin rmas”, vem
nneHka, aKcTpyaumpoBaHHas v3 [MBX, nonyyYeHHOro ¢ nMoMoLlblo nepokcuavkapboHata AMaTuna, U3roToBreHHoro 'in
situ"(cmMoTpu cpaBHUTENBHBIN NpuMep No2).

Tabnuya

Homep npumepa ‘ 1 ‘ 2
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O6LWwasn NPoACMIKUTENBHOCTL NONIMMEPU3aLLMK, Yackl, MUHYTLI| 6,00 | 5,51

Yucro K 710|713
MapameTtp MVAE, kr/n(kaxyLasca NnNoTHOCTL) 0,484 (0,486
MopuctocTb, % 33,3325
[paHynomeTpuyeckuin cocras, rf/Kr

> 250MKM 4 5

177-250MKM 57 | 72

125-177MKkM 461 | 507

88-125MKkm 422 | 369

63-88MKM 54 46

45-63MKM 2 1

< 45MKkM 0 0

Yucrio AedekToB "pLIGWiA rnaa”, YNCHo Touek/am 2 8 44

dopmyrna BMHaxony

1. Cnoco® nonumepusauun B BOAHOW CYCMNEH3WM XIIOPUCTOro BUHMMEA C MNOMOLLbIO nepokcmankapboHaToB
avankuna, ankunbHble pagukanbl KOTOpbIX cogepxaT 2 wunv 3 atoma yrnepoga, oTnuyalwunca Tem, 4To
nepokcvpomkapOoHaT auarnkuna Wcnosnb3ylT B BuAE pacTBoOpa, COCTOSILEro B OCHOBHOM M3 nepokcuaunkapboHaTta
Avarnkuna n Xugkoro BOAOHEpacTBOPUMOro ankaHgukapbokcunaTa guankuna.

2. Cnoco® nonvmepusauyMM B BOOHOW CYCMNEH3MW XMOPWCTOrO BMHMMA no n. 1, oTnU4YalowWMincs Tem, 4To
KONTMYECTBO COMOHOMEPOB, KOTOpPbIE NpU HEOOXOAMMOCTU MOrYT ObiTb MCNOMb30OBaHbI BMECTE C XMOPUCTLIM BUHKUIOM,
He npeBbiwaeT 50 MonbHbIX % CMecH BCEX MOHOMEPOB.

3. Cnoco6 nonumepusaunn B BOLHOW CYCMEH3WM XFOPWUCTOrO BMHWUNA COrMacHo n. 1, oTnuYalluinca Tem, 4To
ankangukapbokcunat guankuna BblIOnpalT W3 YMcra KUOKWX CHOXKHbBIX 3UPOB, ABNSKOLWMUXCA NPOWU3BOAHBLIMU
ankaHgunkapboHOBbLIX KMCIOT, codepxawmx oT 4 go 10 aTtomoB yrnepofa, M ankaHonoB, cogepxawmx oT 2 go 12
aTOMOB yrnepopga.

4. Cnoco® nonvmepusauuM B BOOHOW CYCMNEH3MW XMOPWUCTOrO BMHMMA Mo N. 3, OTAUYaOWMNCA TeM, 4TO
ankangukapbokcunat guankuna BbIGMpalT KM3 YUcna rekcaHgumkapOoKCcMnaToB, SBRAAKLWMXCSH NPOW3BOAHBLIMU
aaunMHOBOM KMCIOThI M ankaHoroB, coaepxawmx ot 6 go 10 atomoB yrnepoaa.

5. Cnoco6 nonvmepusauMm B BOAHOW CYCMEH3UW XJIOPUCTOrO BUHWNA no n. 1, oTnuyalwumnca Tem, YTo
KOHLEHTpaUuMsa nepokcuankapboHata guankuna B pactesope cocrtaenseT 15-40 maccoBbix %.

6. Cnocob nonumMepr3aunn B BOOHON CYCNEH3UW XJIOPUCTOrO BMHUNA No Nobomy us nn. 1-5, oTnuyarowmincs  Tem,
4YTO nepokcuankapboHaT AM3ITWME WM OUU3ONponuna MpUMEHsIloT B BMAE pacTBopa B rekcaHgukapbokcunaTte,
KOTOpbIA ABMSETCS NPON3BOAHBIM agUNMHOBON KUCNOThI M ankaHona, cogepxallero ot 6 go 10 aTomoB yrnepoga.

7. Cnoco® nonumepusauun B BOOHON CYCNEeH3UW XJIOPMCTOro BMHUNA Mo Nobomy na nn. 1-6, oTnuyalowmines  Tem,
4YTO MNONMMEPU3AUUNI WHULUUPYIOT WCKMIYUTENBHO C MNOMOLLBK NepokcuankapboHaToB guankuna, ankuibHble
paguKarbl KOTOpbIX cogepxaTt 2 unu 3 atoma yrrnepoga.

8. Cnocob nonyyeHus pacTtBopa nepokcuankapOoHaTa guankuna, ankurbHble pagukanbl KOTOPOro copgepkat 2 unu
3 aToma yrnepoaa, OTNUUAaIOWMIACA TEM, YTO HA NEepBON CTaauMM NpoLecca Nnony4alrT nepokcuaukapboHaT anankuna,
ankunbHble pagukanbl KOTOporo cogepxaT 2 unu 3 atoma yrnepoga, NyTeM BBEOEHWUA B peakuuto B BOOHOW cpene
COOTBETCTBYIOLMX KOMMYECTB ranoreHopMuaTa ankmna C  HEOPraHUM4Yeckon Nepeknucbld B NPUCYTCTBUM
HeopraHn4eckomn conun, fobaBneHHOW B KOMWYECTBE, AOCTAaTOMHOM ANA YBENUYEHUS NMOTHOCTU BOOHOW peakuUOHHOW
cpefbl, a Takke TeM, 4TO Ha BTOPOW CTaguuW npouecca OTAENST MNOSMyYeHHbIn nepokcuavkapOoHaT Auankuna
NOCPeAcTBOM 3KCTPakuMM C NOMOLWbK BOOOHEPAaCTBOPMMOrO pacTBOPUTENs, nonydYas TeM CambiM  pacTBop
nepokcmgmkapOoHaTa Anankuna B yKasaHHOM pacTBoOpuUTene.

9. Cnocob nonyyeHus pacTtBopa nepokcuamkapOoHaTa guankuna, ankuibHble pagukanbl KOTOPOro copgep:kat 2 Unu
3 atoma yrrepoga no n. 8, OTNUYalOLWUIACA TEM, YTO HEOPraHN4YECKY0 COMb MPUMEHSIOT B KONMYECTBE, JOCTATOMHOM
Anst Toro, 4Tobbl 4OBECTU NMOTHOCTE BOAHON peaKkUMOHHOW cpefbl A0 BeNnYuHbl, No MeHbluel mepe, paBHon 1,05.

10. Cnoco6 nonyYeHus pacTBopa nepokcuaukapboHaTa Auankuna, ankunbHble pagukansl KOTOporo cogepxat 2
unu 3 atoma yrnepoga no n. 8 unu 9, oTNMYaLWMUNCa TEM, YTO YKasaHHas HEOPraHW4eckas Coslb SBMAETCS XJIOPUCTbIM
HaTpuem.

11. Cnoco6 nonyyeHusi pacTBopa nepokcuankapboHaTa Avankuna, ankuibHble pagukanbl KOToporo cogepxat 2
unu 3 atoma yrnepoga no n. 8, oTNMYallWMIACA TeM, YTO YKasaHHbIli BOAOHEPACTBOPUMBIA pacTBOpPUTENb BblIGUpaloT
M3 4ucra BOLOHEPACTBOPUMBLIX OPraHUYECKMX COEOUHEHUR, a Oofiee KOHKPETHO, W3 4ucra nnacTudgurkaTopos,
TPaAULMOHHO NPUMEHSIEMbIX NMPW NPOU3BOACTBE NOMMBUHUNXIIOPUAAE.

12. Cnoco6 nonyyeHusi pacTBopa nepokcuankapboHaTa Avankuna, ankunbHble pagukanbl KOToporo copgepxat 2
unun 3 atoma yrnepoga no n. 11, oTnMuaroWmMnca Tem, YTO YKasaHHbIA BOOOHEPACTBOPUMbIN pacTBOpUTErb BbiGupatoT
13 Yncna ankaHgukapbokcunaToB guankuna, SBRSWUXCa NPOU3BOAHBIMUA ankaHaMKapGOHOBLIX KUCHOT, coaepKallunx
oT 4 no 8 aToMOB yrrepoaa, 1 ankaHonoBs, cogepXxawmx oT 6 go 10 atomoB yrnepoga.

13. Cnocob nonyyeHus pacTBopa nepokcuankapboHaTa Auankuna, ankunbHble pagukanbl KOToporo cogepxat 2
unu 3 atoma yrnepoga no n. 12, oTnMyarWmMncsa Tem, YTO YKasaHHbIA BOOOHEPACTBOPUMEIN pacTBOpUTErb BbiGupatoT
N3 Yncna rekcaHgukapbokcunaTos, ABMNSLWNXCA NPOU3BOAHBIMW aAUNUHOBON KUCMOTLI U ankaHona, cogepkallero ot
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6 no 10 aTomoB yrnepoga.

14. Cnocob nonyYeHus pacTBopa nepokcuaukapboHaTa Auankuna, ankunbHble pagukanbl KOTOporo cogepxat 2
unn 3 atoma yrnepoga, oTnMYalOWMACA TeM, YTO Ha MNepBOW CTaguMu npouecca nosfyyalT nepokcuankapboHaT
Avankuna, ankunbHble pagukanbl KOTOporo cogepaTt 2 unu 3 atoma yrnepopa, NnocpeacTBOM peakuun B BOLHOR
cpefe Mmexay rarnoreHopMMaToM ankuna, B3TOM B COOTBETCTBYHOLUMX KONMHYECTBAX M HEOPraHUYeCKoN Nepeknchbio, B
NPUCYTCTBUN HEOPraHWYecKoW CONnu, B3SITOM B KONMUYECTBE, AOCTaTOMHOM Ansl YBErWYeHUs NIOTHOCTU BOLHON
peaKkUMOHHOW cpefbl, U TEM, YTO Ha BTOPOW CTaduu npoluecca OTAENAT NOoMyYeHHbIn nepokcuankapboHaTt guankuna
NOCPEACTBOM  3KCTPaKUMM C MOMOLLb  BOOOHEPACTBOPUMOIO  pacTBopuTens, BbiOupaemMoro U3 4ucna
BOOOHEPACTBOPUMBIX OpraHMYeCcKUX COeauHEHM, a Gornee KOHKPETHO - M3 4ucna nnactudukaTopoB, TPaguLUMOHHO
NPUMEHSIEMbIX TMNPW  NPOW3BOACTBE MNOMWBUMHWNXIIOpPMAA, C Tem, 4YToObl MNonyyYnTb TEM caMbiM  pacTBOp
nepokcumamkapboHaTa Auankuna B yKasaHHOM pacTBopuTerne.

OdbiliiHnii GroneteHb "lMpomucnoaBa BracHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHux

MmikpocxeM", 2004, N 2, 15.02.2004. [epxaBHW/A OenapTaMeHT iHTenekTyanbHoi BnacHocTi MiHicTepcTBa ocBiTH i
Haykn YKpaiHu.
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